i, A nmmmmm®&t® magnet &m±m & composition 
imp&mmm& t$m gmmml £®m®l&s ^M^^i^J^ where R Is 
ut least ob8 rmr®~®mth element, Q is at least one element 
seXaotsd from t&a group consisting of B mtcl C„ U is at least 
one metal element t&at selected from tfes group consisting 
of AX , Si, Ti, V, €r x Mn, Cu , En , Ga , £r, Mb, Mo, Ag , If, Ta , 
W, Ft, to mm Ph and that always incites fi, T is at least 
one element salepte€ f rom tim grossp coueistlag of Co and Ml, 
and th.e mole fractions j s & m satisfy the inegoalltles 

of 

S at%^5C<.10 at% , 

10 at**^^St7 at*. 

0<S atlS^^S at* an^ 

O^mSS 0 * 5 , r e spec t i ve ly , 
the nanooom|>osite magnet M^luClaf a hard magnetic pli&se ana a 
$Qft magnetic phase that are magnetically coupled together, 

wherein the harS magnetic phase is made of aa R^Fe^B- type 
confound, and 

wherein the sof t magnetic phase isxoi^<lea am ~Fe phase 



and a er^atalline pirns®, with a Gmzsm te^er&tBre of 611) °C to 
7 00 C as its m&ixi |*h&ses , 

2 * The naeocampaBite magnet of claim I , w&ereiB 6 a.tt'S.x 
at% f and 

wherein the crystalline phase included In the soft 
magnetic phase has a Curie tamper a tnre of 610 V C to 650 

3. me nanocomposlte magnet of claim 1 or 2, wherein Ti 
accounts loir 0, 25 at% to 6 at% of the overall magnet* 

4 , The EaBooo^Dsite magnet of claim 1 or 2 { wherein tha 
content of the crystalline phase inclined: in the soft magnetic 
phase Is greater than that of an Fe^B-type compound phase* 

5 . The nenoeoHipoBl he magnet of claim 1 or 2 « wherein the 
E^Fe^B-type compound phase has an average grain si&.e of 10 xm 
to 70 nm, and 

wherein a saft magnetic phase with an average grain si%e 
of i im to 1.0 am is present on the grain boundary of the 



6, A r&pidlj soli<Slfie3 alMj to make a mm^ompoBltm 
m®m®t * the alloy haviag ; a co^fosi tloB represented &y the 
general fori^imlas &M^$&iJ$J%ta.> *a3?e E is at least oxia raxe- 
earth alement , Q la at least om< element selected from tiie 
group consisting of B a&& C, M Is at least eae metal elei&eBt 
that is & elected from t&e groiip eo&sjfesMSfcg of hi * SI, T±> V. 
Cr, Wit, en, 3ta, Ga, lr, Mfe, Mo, &g, H£, Ta, W f Ft, &u aB& Ffe 
and tkat always iBeMes fi f T is at leapt one element 
selected from the g^o^ip conBiHting of (So ancl Ml, mi& the mole 
tract ions x c y* & &&4- satisfy tfee i^a^ialities of 

6 at%Sx<IO att , 

10 at%^^l? att, 

0,5 at%&^S6 atl «a 

.0 ^ m ^ 0 , 5 1 r e spec t 1 ve 1 y y 

w&erexn tftfc alio j Inolia^es an E^F:%48-type oompo»d f an 
-Pe ^Imse y and. a orystalllne phase 'with a C^rle temperature 
of 610 *C to T0Q tj . 



7, fla rapidly solidified: alloy of claiiE 6, wherein 6 

&t%^>:2£?8 at % s and 

wfee:min the erfst&lllne phase incltgd&S- in a sof t Magnetic 
phase Ims a Curie temperature of 610 "C to 850 XL 

B * A method o€ making a rapidly solidif ied alloy mm a 
material, torn a eanpo^mpo^lte magnet , the method comprlBlxvg the 
steps of t 

preparing a molten alloy fearing a ooinposltian represented 
by the general folm^lai RJ^^ z {Fb 1 ^ u J^ c where E ±a at least 
one rare -earth element, Q is at least one element selected 
from the gre^p oon^Istiag of B and M is at least one metal 
element that is selected f rom the group consisting of kl , Si, 
T±. g Cx, Mti, en., & f Ga ? |r, Mb, Mo, Ag x H±\ fa, W, Ft, Au 

and Ft} and that always includes T± f T is at least one element 
selected from the gronp consisting of Co and Mi, and the mole 
fractions y., z and m satisfy the Inequalities of 

6 at •% & x z=s S at % , 

0-.-5 attS&Ss at% and 

51 



g^eac%ing the molten alloy % fertofing the molten alloy 
loto ooHtaot with tm s%mmm at a rotating chill roller, 
tfeeretey forming a r&ptclly solidified alloy, 

wherein the step of giieno&ing includes adjusting a 
quenching rate wit&ln the rang** of 2,2%1# K/s to 2. SXio* K/s 
when the surface temperature of the alloy decreases from 
900 'C to 700 ti, 

9 , A method of ma&iag a rapidly seXMlf ie<£ alloy as a 
material for a na^ocomg0slte magnet, the method cos$prisi&# the 
steps of s 

preparing a molten aiXo^ feaving a composition represented 
by the general £&tmAl&t %^M 3 . { Fe :lv ^ } h&1 , where R la at least 
mm rare -earth element , Q is at leaaf one element selected 
from the groxip coasiating of B and C, M Is at least one metal 
element tiiat Is selected from the groyp cons luting of Al, S±, 
fx, V, Cr, Ma, Co, En, CJa, ir, Mb, Mo, &g, Hf f Ta, W, Ft, An 
ancl Pl> and t&at always includes fi, T is at least one element 
s elect ed from the group consisting of Co and Mi, and tUe mole 
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fractions f f & and m satisfy tfee ineg«litlas of 

8 at%<&<i$ at-%, 

10 at%^ySl7 at%„ 

8.5 att^ssSSs at-% and 

* 5 , respect i^ely ■, im® 

cpseriching the molten alloy by feri&giag the molten alloy 
into oontaet with the BwtfM&m- of a rotating chill roller* 
thereby f orming raplriXy soil^ifiod alloy * 

wherein tlrie step of g^enalxlng includes adjusting a 
p©EC5MBg rate within ttm Timge of a , 2 X 10- K/& to 4 v '5 X 1.0 s K/s 
wiien the surface temperature of t&e alloy decreases from 
900 t: to TOO 'C, 

10, Tho method of olaim 8 or 9 , wherein the stop of 
q^eaohiag iBcliifes adjusting a goenofelng rate at 4 0 X t& b &fs 
or more whon tlxe surface temperature of tiia alloy decreases 
from 1,300 to 900 ""C. 

IX < The method of olaim 8 , whereiB tim step of ^esBOhiBg 
Includes making a crystalline pkase, inclined it* the rapidly 
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solidified alloy, emo:®\mt for more thas* SO yqX% of tte entire 
rapidly solidified alloy, 

12* A method for producing a nanooomposite magnet , the 
method comprising the steps of 

making a rapidly solidified alloy the method of one 

of claims 8 to 1 1 ... and 

thermally treating the rapidly Boll^lf leei alloy,, therehy 
forming a Ea^ocoipos its structure in which hard magnetic 
phases of an H 2 F^:u8 w type compound soft magnetic phases, 

consisting essentially of an a ~Fe phase and a crystalline 
phase with a Carle tempera tare of §10 *€ to 650 *C K are 
magnetically coupled together . 

13. & decision method for a nanooomposite magnet, the 
method oomprisimg the steps of: 

preparing mnltlple rapidly solidified: alloys as materials 
for a BanocoispQSite magnet, each said alloy having a 
composition represented fey the formula; BjmjW^^EJ^ where 
E la at least one rare-earth element, Q is at least one 



element selected f rom the gtm$ eons is ting of B ami C, M is at 
least one metal element tftat' 1b selected from the group 
o@ns.i-st.i»g of AX, SI, TI, V, Cr, Mrs, Cu f Ga, Rb, Mo, 

Hf , fa, W,. Ft, te and Ffo ana. that always ineliMes fi f T 
is at leasst oxve element selected from the group consisting of 
Co ami H£ : , m%a the mole fractions y-, s and m satisfy the 
in e&u&l i t las of 

6 at%^x<Cl0 at% , 

IS attSySSl? at % , 

0 , 5 &t%S&i*S at % an& 

$ ^s£l§ 0,5 , r mspmot iv ely y and 

Setsio&i^fng whether or not a rapidly solidified alio^f to 
make- a smnocoiBposite mag&#fc , which has been selected from the 
^itlpla rapidlf solidified alloys, Includes a soft magnetic 
phase having a Carle temperature of 610 '"0 to TOO *C, 

14, The method of claim 13 < wherein 6 af%^§Ss at % , and 
wherein the crystal line phase included la the soft 
magnetic phase has a Curie temperature., of 610 to 6 SO °C - 



iSx Thm i^et;feo<3. of claim 14, wherein the step of 
Seterm^eing i&ata&es subjecting t&e rapl&ly solidified alloy 
to «te a nanoao^osite magnet to theitrmogra^iHietry , 

16 ♦ A masio aompo^i t ® magnet having a composition 
represented: by the general f o rmu la * l^Q y M^ (F e s ^T, c .) ^ 3 , where R is 
at least one rare- earth element, Q is at least one element 
selected from the gronp consisting of B and C, M la at least 
one metal element that Is selected from the groop consisting 
of Al, St, T±, \\ €r Mn f Cu, 0a y Sr> Mte t Mo, if, Ta f 

It Ft , An &B& Ffe ami that ®Mmj® &roX-v*&&$ Ti , T is at least 
one element selected from the gwowp consisting of Co m\M £li, 
and the mole fractions y, £ and : m satisfy the Ine^nall ties 
of 

6 at%.^x<10 at t « 

10 at%Sy^l? at%, 

■0,5 at%SS&S*6 att and 

0 0 v 5 < respect ively » 
the nanoeomposite magnet i uv Inking a. hard magnetic phase and a 
soft magnetic phase that are magnet leal iy coupled, together 
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w!iarei& tU& tei «|ielic p&ase Is miSs of an E ? Fe * 4S ~ t^p.a 
compound, and 

herein tlm soft magnetic: phase isiciiides an & -Fe phase 
and an Fe$B phase as its im&n phases > 

17, The Baacsaomposite magnet of claim 16, wfeereii> 6 att 
^%^B at%< 

IS. h rapidly solidified: alloy to make a Baaocompo^Ite 
magnet, the al&ojf having a composition represented by the 
general formula: R#^,C F%..^ ) > where R is at least one rare- 
earth element , Q is at least one element selected f rom the 
groBp consisting of B and C, M Is at least oae metal element 
that is selected from the gro^p consisting of hi, St., Ti f Y* 
Cr y Ma, Cu, IB, Ga, Mb, Ag> H£\ Ta f W, Ft, Au and Pfe 

and that always includes T±, T Is at least oae element 
selected from the gmm® const&tiag of Co and mi, and the mole 
fractions 1, y , ss anel m satisfy the lnet|aalities of 

6 at%Sx<!0 att, 
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O v § al%Ss&6 a&% m$& 

wteralsi the r«|>M-.lf soliQIfi^S aliof .tec testes as* Esf^^B- 
type Gompoimi, an a - Fb g&ase aa€ an Fb->B please* 

19 , The rapidly soil<llfIad allay of claim IS, wherein 6 



